The study aims at identifying the factors affecting labor productivity of public construction projects in the West Bank in Palestine from the contractors' viewpoint. To do so, 50 contractors working in public construction completed a structured questionnaire survey ranked the identified factors according to their level of severity and frequency. 40 factors were identified through a detailed literature review. Factors of similar nature were grouped together; giving rise to five main groups, that are: labor, managerial, materials and equipments, environmental, and financial. The analysis of the identified factors indicated that the top ten important factors negatively affecting labor productivity of public construction projects in Palestine are: political situation, equipments shortages, old and inefficient equipment, lack of labor experience, poor site management, poor communication and coordination between construction parties, payments delay by the owner, low wages, rework, and misuse of time schedule.
INTRODUCTION
Public construction projects in Palestine are parts of the country's development initiative. It shared considerable amount of the country's scarce financial resources. Therefore, it is very important to efficiently utilize the main resources of public construction project. To do so, it is necessary to identify and rank factors that might affect the efficient utilization of those resources. This research focuses on one of the most important resources in public construction projects that is labor workforce. It investigates the main factors affecting their productivity.
Labor productivity is simply defined as the amount of goods and services that a laborer produces in a given amount of time (Al-Saleh 1995) . It is one of the very important issues in construction industry since it affects the time and cost performances of any construction project (Al-Saleh 1995) . Liu and Ballard (2008) stated that labor productivity plays a critical role in determining the financial success of a project. In most of construction projects, labor costs account for between 30 and 50% of a project's total cost. This reflects the high importance of this resource in construction industry, meaning that any improvement in labor productivity will contribute a high deal to the improvement of the overall productivity and consequently, the project performance. "While numerous construction labor productivity research studies have been undertaken, only a few have addressed the productivity issue in developing countries" (Enshassi et al. 2007 ). In Palestine, the construction sector contributes to 26% of the Palestinian global domestic product (GDP) (MAP 2002) . This is a relatively high proportion compared to what is mentioned by Chitkara (2004) in that construction industry accounts 6% -9% of GDP in many countries. Thus, it is not surprising that it is strongly affecting various economic, social, educational, and vocational sectors. In accordance, particular attention should be paid to this important sector in order to identify its main obstacles and to propose strategies to improve it. Mahamid and Bruland (2012) found that 100% of road construction projects implemented in the west bank during years 2004-2008 suffered from cost deviation. Mahamid (2011) found that poor labor productivity is one of the most critical factors affecting time and cost overrun in road construction projects in Palestine. This is why this study is important.
* Email: imahamid@ymail.com This paper aims at identifying significant factors in productivity improvement of public construction projects. To do so, 50 contractors working in public construction in the West Bank in Palestine completed a structured questionnaire survey ranked the identified factors according to their level of influence.
PREVIOUS STUDIES
Controlling the negative factors and making use of those factors that positively affect labor productivity, will help in improving construction productivity. Therefore, studies should be conducted to identify the factors influencing construction productivity.
Classification of Factors Affecting La-
bor Productivity Olomolaiye et al. (1998) classified factors influencing construction productivity into two categories: external and internal, representing those outside the control of the firm's management, and those originating within the firm. External factors included the nature of the industry, construction client knowledge of construction procedure, weather, and level of economic development. Internal factors included management, technology, labor, and labor unions. Jarkas and Bitar (2012) conducted a questionnaire survey to identify and rank the relative importance of factors perceived to affect labor productivity on construction sites in Kuwait. The questionnaire comprising forty five productivity factors, classified under the following four primary groups: (a) management; (b) technological; (c) human/labor; and (d) external. Shehata and El-Gohary (2011) conducted a case study in construction project in Egypt to provide a guide for necessary steps required to improve construction labor productivity and consequently, the project performance. They stated that "the main problems of the construction industry are: its declining rate of productivity and lack of productivity standards. There are numerous factors which have influence on labor productivity. These factors could be classified as: industry related factors, management related factors and labor related factors. Industry related factors are such as design factor (repetition and complexity), building codes, construction technology, laws and regulations, job factors (job duration, size of the job and type of job), adverse, uncertain weather and seasonality and site location. Management related factors are such as planning and scheduling, leadership, motivations and communication. Labor related factors are such as labor skill, motives and labor availability". Kaming et al. (1997) conducted a study to identify the main factors affecting productivity of craftsmen in Indonesia. They found that the top affecting factors are: lack of materials, rework, work interference, absenteeism; lack of equipment and tools. AbdulKadir et al. (2005) concluded that the top five factors affecting the construction labor productivity for Malaysian residential projects are: material shortage at site, nonpayment to suppliers causing the stoppage of material delivery to site, change order by consultants, late issuance of construction drawing by consultants, and incapability of contractors' site management to organize site activities. Zakeri et al. (1996) conducted a questionnaire survey to identify the main factors affecting construction productivity in Iran. They concluded that the top factors are: lack of materials, weather and physical site conditions, lack of proper tools and equipment, design, drawing and change orders, inspection delays, absenteeism, safety, improper plan of work, repeating work, changing crew size and labor turnover. In United Arab of Emirates (UAE), Ailabouni et al. (2007) concluded that the main factors affecting labor productivity in construction projects include: proper work timings giving a balance between work and time for family, leadership skills of supervisors, technical qualifications, whether they are well paid or not and on time, security of job, transparency and accountability of management, payment of overtime, whether materials are available, procedures, policies, work method statements are available, personal skills, competency of supervisors and knowledge of work on an individual level. As absenteeism of construction labors is considered to be one of the important factors affecting labor productivity, Omar and Fayek (2012) conducted a study to present a tracking tool to assist in identifying and evaluating causes of absenteeism for construction projects. They introduced an Absenteeism Tracking Tool that provides a system to track, evaluate, and resolve high levels of absenteeism. Ghoddousi and Hosseini (2012) concluded that the most important factors affecting sub-contractors productivity in construction projects in Iran include: materials/tools, construction technology and method, planning, supervision system, reworks, weather, and jobsite condition. Alinaitwi et al. (2007) conducted a study to identify the factors negatively affecting labor productivity in construction projects in Uganda. They found that the top ten factors affecting labor productivity in Uganda are: incompetent supervisors, lack of skills from the workers, rework, lack of tools/equipment, poor construction methods, poor communication, inaccurate drawings, stoppages because of work being rejected by consultants, insecurity, tools/equipment breakdown, and harsh weather conditions. Jarkas and Bitar (2012) concluded that the most significant ten factors affecting construction productivity in Kuwait include: clarity of technical specifications, the extent of variation/change orders during execution, coordination level among design disci-plines, lack of labor supervision, proportion of work subcontracted, design complexity level, lack of incentive scheme, lack of construction manager's leadership, stringent inspection by the "Engineer", and delay in responding to "Requests For Information" (RFI).
Factors Affecting Labor Productivity in Construction Projects

RESEARCH METHOD
This study is based on a survey designed to gather all necessary information in an effective way. 40 factors that might affect labor productivity of public construction generated on the basis of related literature on construction productivity together with the input and advice by local parties involved in public construction industry in Palestine. Then, the factors were tabulated in a questionnaire form. The questionnaire is divided into two main parts. Part I is related to general information regarding the company. The contractors were requested to answer questions pertaining to their experience in road construction industry. Part II includes the list of the identified factors that might affect labor productivity of public construction. Factors of similar nature were grouped together; giving rise to five main groups, that are: managerial, financial, materials and equipments, environmental, and labor. For each factor two questions were asked: "what is the severity level of this factor on labor productivity of public construction projects?" and "what is the frequency of occurrence of this factor?" The severity level was categorized on a 5-point scale as follows: very high, high, moderate, low, and very low (on 5 to 1 point scale). The frequency level was also categorized on a 5-point scale as follows: always, often, sometimes, rarely, and very rarely.
PILOT STUDY
A pilot study was conducted to verify the questionnaire and to ensure that the information returned from the contractors would be appropriate to the objectives of this study. This is done by sending the draft questionnaire to three experts to evaluate the content validity of the questionnaire, to check readability of the language, and to add more factors and information if needed. After receiving their feedback and comments, the questionnaire was slightly modified.
RESEARCH POPULATION
The target population is all contractors that have valid registration by the Palestinian Contractors Union (PCU) and working in public construction projects (i.e. roads, water and sewerage networks, public schools and buildings, etc) within the West Bank. The total number of contractors that have valid registration is 68 contractors. A systematic random sample was selected. In order to ensure that the chosen sample fully represents the target population, the following formula was used to determine the sample size of unlimited population (Ayoub and Mc Cuen 2000) :
(1)
where SS = sample size; Z = Z value (e.g. 1.96 for 95% confidence level); P = percentage picking a choice, expressed as decimal (0.5 used for sample size needed); and C = confidence interval (0.5). Correction for Finite Population:
where pop = the number of target population (contracting firms), pop = 68. The questionnaire was sent out to a total of 60 contractors asking their perception in ranking of the identified 40 factors in terms of severity and frequency using an ordinal scale. Only a total of 50 completed questionnaires were returned representing a good response rate of 83%. This result was achieved by continuous and close contact with the contractors. The respondents are recognized experts from their respective organizations (mostly directors, Engineers and general managers) with at least 10 years' experience in public construction projects.
Data gathered through a field survey were analyzed by using severity index, frequency index, and importance index from contractors' perspective. Recommendations for improving labor productivity were emphasized in view of the results of the study.
DATA ANALYSIS
The collected data were analyzed and ranked through the following statistical techniques and indexes:
Frequency Index
A formula is used to rank factors affecting labor productivity in public construction based on frequency of occurrence as identified by the participants
where f = the constant expressing weighting given to each response (ranges from 1, for very rarely, to 5 for always); n = the frequency of the responses; N = total number of responses.
Severity Index
A formula is used to rank the identified factors as indicated by the participants. where s = the constant expressing weighting given to each response (ranges from 1, for very low, to 5 for very high).
Importance Index
The importance index of each factor is calculated as a function of both frequency and severity indices, as follows:
The group index was calculated by taking the average of factors' indexes under each group.
RESULTS AND DISCUSSION
In this study, 40 factors negatively affecting labor productivity of public construction projects in the West Bank were identified and ranked by measurement of severity index, frequency index, and importance index according to Eqs. (3) -(5). The identified factors were classified into five main groups: labor, managerial, environmental, materials and equipments, and financial. Table 1 shows the ranking of factors under labor group. 9 factors are identified under this group. The results show that the top three important factors are: lack of labor experience, lack of labors in the market, and labor disloyalty. The results show that the top three sever factors are: lack of labor experience, lack of labors in the market, and labor personal problems. While the top three frequent factors are: lack of labor experience, lack of labors in the market, and bad labor relations Table 2 illustrates the ranking of factors under managerial group. 12 factors are identified under this group. The results show that the top three important factors negatively affecting labor productivity under this group are: poor site management, poor communication and coordination between construction parties, and rework. Table 2 indicates that the top three sever factors under this group are: rework, poor site management, and poor communication and coordination between construction parties. While the top three frequent factors are: lack of training sessions for labors, poor site management, and misuse of time schedule. Table 3 shows the ranking of factors under environmental group. 9 factors are identified under this group. The results show that the top three important fac- tors negatively affecting labor productivity under this group are: political situation, weather changes, and project location.
Labor Group
Managerial Group
Environmental Group
The results indicate that the top three severe factors under this group are: political situation, working within a confined space, and large project size. While the top three frequent factors are: political situation, poor soil conditions, and availability of alternative opportunities. Table 4 shows the ranking of factors under material and equipments group. 5 factors are identified under this group. The results show that the top three important are: equipments shortages, old and inefficient equipment, and material shortage. They are also the top three severe and to three frequent factors. Table 5 shows the ranking of factors under financial group. Five factors are identified under this group. The results show that the top three important factors under this group are: payments delay by the owner, low wages, and lack of financial motivation system.
Materials and Equipments Group
Financial Group
The results indicate that the top three sever factors under this group are: payments delay by the owner, low wages, and payments delay by the contractor to the labors. While the top three frequent factors are: low wages, lack of financial motivation system, and delay payments by the owner.
Overall Factors Ranking
The severity index, frequency index, importance index, and ranking of all investigated 40 factors that might affect labor productivity of public construction in the West Bank are listed in Table 6 .
The results show the followings:
1. There are 6 factors with severity index higher than 70%. 2. The minimum severity index is 40.4%. 3. There are 6 factors with frequency index higher than 70%, and 2 of them are higher than 80%. 4. The minimum frequency index is 25%. 5. The above results indicate that the identified factors are highly relevant to the problem of labor productivity in public construction in the West Bank.
Top Ten Factors
The top ten factors associated with frequency of occurrence, degree of severity and importance as assessed by the contractors are presented in Tables 7 -9 . Table 7 illustrates the ranking of the top ten important factors affecting labor productivity in public construction projects in the West Bank and their related groups from the contractors' view. The results indicate that the distribution of these factors among the identified groups is as follow:
1. 4 factors are related to managerial group. 2. 2 factors are related to financial group. 3. one factors is related to labor group. 4. 2 factors are related to materials and equipments group. 5. one factor is related to environmental group. Table 8 illustrates the top ten severe factors affecting labor productivity in public construction and their related groups. It shows that the distribution of these factors among the identified groups is as follow:
1. 4 factors are related to managerial group. 2. one factor is related to financial group. 3. 2 factors are related to labor group. 4. 2 factors are related to materials and equipments group. 5. one factor is related to environmental group. Table 9 illustrates the top ten frequent factors affecting labor productivity in public construction and their related groups. The results indicate that the distribution of these factors among the identified groups is as follow:
1. 3 factors are related to managerial group. 2. 3 factors are related to financial group. 3. one factors is related to labor group. 4. 2 factors are related to materials and equipments group. 5. one factor is related to environmental group. 
Group Ranking
The identified 40 factors are grouped into five groups. Ranking of these groups associated with frequency of occurrence, degree of severity, and importance as assessed by the contractors is presented in Table 10 . Contractors indicate that the top important group affecting labor productivity is material and equipment, followed by financial, managerial, environmental, and labor respectively. This result might be justified; as good performance of any project cannot be achieved without availability of material and enough and efficient equipments. The political situation in the West bank including tight control of boarders by Israel and limitation of movement between areas affects the availability of tools and materials in the market, accordingly the labor productivity decreases.
DISCUSSION
The top five important factors affecting labor productivity of public construction projects in the West Bank in Palestine are discussed in the following paragraphs:
Political Situation
The political situation in the West Bank can be described as unstable when considering the effects of occupation and the turpitudes of the peace process between Palestinian and Israeli. One of the main effects of the unstable political situation in the West Bank is the limitation of people, goods, and services movement between its areas. Consequently, productivity will decrease. It can be seen that this factor was not pointed out by any of the examined literature. 
Equipment shortage and Equipments Inefficiency
This result might be justified as minimum number of equipments is required by labors in order to work effectively. In the West Bank, many of the Palestinian contracting firms are small in size and do not own equipments that are required for the construction works. They rent the equipments when required. During the season when there are many construction projects, the equipments are in short supply and are poorly maintained. This leads to failure of the equipments causing the progress to be hampered. Reworks could be one of the main effects of old and inefficient equipments. In addition, the tough political situation in the West and the tight control of boarders by Israel, lead to difficulties on importing and investing in new and efficient equipments. This result is supported by many previous studies (Alinaitwi et al. 2007; Kaming et al. 1997; Zakeri et al. 1996) .
Lack of Experience
In general, experience improves both the intellectual and physical abilities of labor that consequently improves productivity. One of the main problems in Palestinian construction industry is absence of skilled labors, engineers, and managers. Many of them are leaving to work abroad, especially in the Arab Gulf, because of the better opportunities they obtained and also because of the tough political situation in Palestine. This situation leads the construction firms to depend on low experience staff, which negatively affects the construction productivity. This result is supported by many previous literatures (Alinaitwi et al. 2007; Ailabouni et al. 2007 ).
Poor Site Management
Poor site management could be as a result of series of factors such as: poor labor management, poor communications between labors and managers, poor communications between construction parties, poor material management, lack of site manager experience, lack of labor experience, etc. In my opinion, the problem of poor site management in the Palestinian construction industry is due to the lack of experience as discussed above. It should be noticed that the poor site management may lead to many negative effects that affect labor productivity, such as: rework, bad labor mood, bad relation between labors and management team, misuse of time schedule, interrupting construction activities, and bad relation between the construction parties. This result is in line with many previous studies (AbdulKadir et al. 2005; Zakeri et al. 1996) .
CONCLUSION
Labor productivity plays a core role in determining the financial success of construction projects which reflects the high importance of this resource in the construction industry, meaning that any improvement in labor productivity will contribute a high deal to the project outcomes improvements. This study aims at identifying the factors negatively affecting labor productivity of public construction projects in the West Bank in Palestine from contractors' viewpoint. To do so, 50 contractors working in public construction completed a structured questionnaire survey. 40 factors were identified through a detailed literature review. The surveyed contractors were asked to rank the identified factors according to their level of severity and frequency. The identified factors were grouped into five main groups: labor, managerial, materials and equipments, environmental, and financial. The results show that the poor labor productivity of public construction is mostly affected by the materials and equipments.
The analysis of the identified 40 factors indicates that the top five important factors negatively affecting labor productivity of public construction are: political situation, equipments shortages, old and inefficient equipment, lack of labor experience, and poor site management. The results also show that the top five severe factors affecting labor productivity of public construction are: political situation, rework, lack of labor experience, equipments shortages, and poor site management. While the top five frequent factors are: political situation, equipments shortages, old and inefficient equipment, lack of training sessions for labors, and lack of financial motivation system. The data statistical analyses show that: (1) the minimum severity index is 40.4%, (2) the minimum frequency index is 25%, and (3) the group index is ranging between 40% and 66%. These all indicate that the identified factors are highly relevant to the problem of labor productiv-
